Clinical wear of approximal glass ionomer restorations protected with a nanofilled self-adhesive light-cured protective coating High viscous glass ionomer cement (GIC) has gained popularity as a restorative material; however, high wear is pointed as one of the major Results: A significant difference was found between the two groups, with a wear protection offered by the application of a NPC. Conclusion: These results suggest that the application of a NPC has a protective effect on the clinical wear of approximal GIC restorations in primary teeth.
Introduction
High viscous glass ionomer cement (GIC) has gained popularity in contemporary dentistry, especially in pediatric dentistry, where this material is considered a viable option to restore dental caries lesions. 3 The main advantages attributed to this material are the ease of use due to its bulk application and acceptable physical-mechanical properties, the last property is a result from its high powder/liquid ratio (3:1 to 4:1).
Additionally, the GIC presents good biocompatibility and chemical adhesion to tooth structures, 3, 32 as well as the ability of fluoride release and recharge with external sources, which is believed to benefit the restored tooth, 26, 32 and possibly the surrounding restored surfaces, 30 which could be considered an advantage, especially for high caries-risk patients.
However, GIC presents some peculiarities that must be respected to ensure its best properties. Essentially, high viscous GIC is composed of a basic (ionleachable) aluminosilicate glass powder that is mixed with an aqueous solution of polymeric acid, resulting in a viscous paste. The setting of GIC occurs in the presence of water, as the polymeric acids needs this medium to releases protons, therefore, starting the acid reaction and setting of the material. During this reaction, the hydrated protons of the acid interact with the glass particles and release metal ions. As a result, some soluble salts such as calcium polyacrylates are formed and gradually replaced by insoluble aluminum polyacrylate salts, leading to the hardening of the cement. This process occurs 24 h after the material's mixing and during this period the GIC is sensitive to water exchanges, which may interfere in the material's mechanical properties. 27 If prematurely exposed to moisture, it may lose substance, which is clinically perceived as surface wear and reduced translucency. If the setting reaction happens in a dry environment, the GIC tends to lose water, which results in dimensional changes, adhesion problems and the formation of internal cracks, reducing the material's strength. 20, 28 Some materials are indicated to overcome the issues related to water sensitivity and protect the GIC surface. Varnishes, adhesive systems and petroleum jelly can be used as GIC coatings and among those, petroleum jelly is considered a good option due to its safety and biocompatibility; 7 however, petroleum jelly can be easily washed away 13 and a surface coating that lasts longer is desired, as the GIC should be isolated from moisture during the entire setting period. 
Clinical procedures
The main study consisted of four protocols for treating primary molars according to the Atraumatic Restorative Treatment (ART) premises. The implementation of the study has been described in detail in another study. 19 Shortly, 208 children (6-7 years old) that presented approximal cavitated caries lesions were included in the main study. Only one cavity per child was selected and four trained operators were responsible for conducting the operative phase in the main study.
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In this study, a total of 32 restorations were evaluated. The treatments were performed according to the ART guidelines 15 and the cavities were restored using the high viscous GIC Fuji IX (GC Europe, Leuven, VB, Belgium). After inserting the GIC in the cavity, the press-finger technique using a thin layer of petroleum jelly was performed in both groups. Half the sample had the surface protected by the application of a thin layer of petroleum jelly (Unilever, São Paulo, SP, Brazil -n=16) and the other half by the application of a NPC (G-Coat Plus, GC Europe, Leuven, VB, Belgium -n=16). In the petroleum jelly group, the occlusion was checked and the GIC excess was removed using hand instruments. After the initial setting of the GIC, a new layer of petroleum jelly was applied to protect the material. In the NPC group, the occlusion was checked and the excess of GIC was removed using hand instruments. After that, new cotton rolls were placed to minimize the contamination effect of saliva and the petroleum jelly was completely removed from the restoration surface using gauze pads. Then, the 
Results
From the original 32 restorations included in this study, 20 were available during the three-year evaluation period: 9 restorations protected with petroleum jelly and 11 with a NPC. Twelve of the original restorations could not be evaluated during the three-year assessment period because the restoration had failed (n=5), the tooth had shaded (n=3), the child was absent from school on the days of the evaluation, had left school or moved away (n=4). The chi-square test showed a similar distribution in both groups regarding the patients lost to follow-up (p>0.05). Table 1 6 and the second relies on the observation that this coat penetrates in the porosities commonly found in GICs. 6, 24 The immediate mechanical properties of GIC are known to be low, and even considered insufficient to withstand mastication forces, but they increase over time. with the GIC, 6 it probably lasts longer on GIC's surface.
Therefore, surface protection is achieved during the entire setting reaction of GIC, resulting in an increased FS of the material 6,24 and a possible protection against clinical wear, which was actually observed in our study.
Given this context, the presence of surface pores and cracks in the GIC are also considered a drawback of this material, since there reports that the propagation of these cracks may result in internal fragility and reduced wear resistance, leading to restoration failures. 24 As previously mentioned, the NPC may promote a micro-mechanical interlock while filling the superficial cracks and pores of GIC 6 and we speculate that, as a consequence of the porosity reduction the propagation of cracks also decreases, possibly resulting in a higher wear resistance of the material, as confirmed by our results. Thus, the NPC could be advised as a surface protection material to be used together with GIC restorations to increase the mechanical properties of the later.
Conclusion
In conclusion, the results of our study suggest that the application of a NPC provides protection against the clinical wear of approximal GIC restorations in primary teeth when compared to the restorations protected with petroleum jelly.
